Effect of Ca2+ on binding of the calpains to calpastatin.
Autolyzed mu-calpain, unautolyzed mu-calpain, autolyzed m-calpain, and unautolyzed m-calpain (mu-calpain is the micromolar Ca2+-requiring proteinase, m-calpain is the millimolar Ca2+-requiring proteinase) were passed through a calpastatin-affinity column at different free Ca2+ concentrations, and binding of the calpains to calpastatin was compared with proteolytic activity of that calpain at each Ca2+ concentration. Unautolyzed m-calpain, autolyzed m-calpain, and autolyzed mu-calpain required less Ca2+ for half-maximal binding to calpastatin than for half-maximal activity. Unautolyzed mu-calpain, however, required slightly more Ca2+ for half-maximal binding to calpastatin than for half-maximal activity. Half-maximal binding of oxidatively inactivated mu- or m-calpain to calpastatin required approximately the same Ca2+ concentrations as half-maximal binding of unautolyzed mu- or m-calpain, respectively, to calpastatin. Binding of unautolyzed m-calpain and autolyzed mu-calpain to calpastatin occurred over a wide range of Ca2+ concentrations, and it seems likely that two or more Ca2+-binding sites with different Ca2+-binding constants are involved in binding of the calpains to calpastatin. Proteolytic activity occurs at different Ca2+ concentrations than calpastatin binding, suggesting a second set of Ca2+-binding sites associated with proteolytic activity. Third and fourth sets of Ca2+-binding sites may be involved in autolysis and in binding to phosphatidylinositol or cell membranes; these four Ca2+-dependent properties of the calpains may require the eight potential Ca2+-binding sites that amino acid sequences predict are present in the calpain molecules.